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Source Test Report of a Ceco Filters Demonstration Unit
Serving a Hard Chrome Plating Tank at
Chromal Plating Company, 1748 Workman Street,
Los Angeles, CA 90031

INTRODUCTION

Pacific Environmental Services, Inc. (PES) was contracted by
the Metal Finishing Association of Southern California (MFASC), to
perform a screening test on the reduction efficiency of a Ceco
Filters, Inc demonstration unit used to collect hexavalent
chromium emissions from a hard chrome plating operation. Set up
and velocity determinations were conducted on February 11, and the
source testing was done on February 13, 1989.

In order to evaluate the effectiveness of the Ceco unit, it
was necessary to have a hard chrome plating tank that was outfitted
with an emission collection system. Chromal Plating Co. in Los
Angeles, Ca, was the site chosen for the testing. Ray Bokelman,
General Manager of Chromal Plating, arranged for the hookup of the
demonstration unit and the tank operation during source testing.

A slip stream was ‘taken from the main emission collection
exhaust to supply the Ceco Filters, Inc Unit. The location of
the extraction was approximately 6 feet before the main scrubber
of Chromal Plating as shown in Figures 1 and 2. The diameter of
the main duct was 24" I1.D. and the slip stream was 7" 1I1.D,
narrowing down to 6" I.D.

On February 13, three locations were chosen for sampling. The
first sample, C-MI-1, was taken from the main exhaust before the
s1ip stream extraction point. This was done in order to test the
Isokinetics of the slip stream system. The second sample was taken
from the slip stream 6' 10" before the inlet to the demonstration
unit. This sample was used to determine the quantity of emissions
in the gas stream before entering the Ceco unit. The third sample
was taken from the stack outlet of the Ceco unit 38" from the
bottom of the stack. This sample was used to determine the
emission rate and subsequently the reduction efficiency of the Ceco
unit for total and hexavalent chromium emissions. Continuous
velocity measurements were made with a type "S" pitot tube at the
main exhaust sample location and with standard pitot tubes 54"
inches after the inlet sample location, and 21" after the outlet
sample location. All sampling locations and velocity measurement
locations are shown in Figures 1 and 2.
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EQUIPMENT AND PROCESS DESCRIPTION

Chromal Plating Company, 1748 Workman Street, Los Angeles, CA
90031, 1is engaged in the business of hard chrome plating for the
aircraft and a wide variety of other industries. During the test,
the Ceco unit served hard chrome plating tank No. 1. The
dimensions of tank No. 1 were 7' x 6' x 8'. The chrome
concentration of Tank No. 1 during the test was 30% Chromic Acid.
During the test the tank was covered 100% by 3/4" polyballs and the
mixing air was turned off, The temperature of the tank was
maintained at 120 Fahrenheit, the voltage averaged 4.5 volts, and
the amperage averaged 853 amps.

The Ceco chromic acid removal system utilized several control
mechanisms., These included particle settling, inertial impaction,
direct interception, particle size control, condensation, and
Brownian diffusion., The Ceco unit weighed about 3000 pounds when
wetted. The blower motor was 3 HP, and could handle flow rates up
to 500 ACFM,

TESTING METHODOLOGY

The samples at each location were extracted with modified CARB
method 425 source testing trains as described in a 1/20/89 CARB
protocol (Figure 3}). The source sampling trains consisted of a
0.234" - 0.310" I.D. glass nozzle, a glass probe, two impingers
each with 100 ml of 0.1N sodium hydroxide, an empty impinger, an
89mm teflon coated glass fiber filter placed after the empty
impinger, an impinger filled with silica gel, an umbilical cord
connected to a vacuum pump, a dry gas meter, and a calibrated
orifice connected to an inclined manometer.

Sampling at the three ports was conducted simultaneously for
a period of 8 hours; however after 6 hours and 13 minutes the
impinger with silica gel imploded so that sample was cut short
immediately. Sampling was done by traversing at each location.
Velocity and temperature of the emission streams were measured and
recorded every 20 minutes for the main exhaust, every hour for the
stip stream sample, and every 30 minutes for the outlet sample
during the test. The meter temperature and the volume of the gas
through the meter also were measured and recorded at the same
intervals for each location. Applied voltage, bath temperature,
and amperage applied to the chrome plating tank was also recorded.
A11 information was recorded on field data sheets (Appendix).

Laboratory analyses were conducted by Thermo Analytical
Laboratory in Monrovia, CA. Total chrome and hexavalent chrome
concentrations were determined for the three stack samples, a
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blank, and the plating bath solution. Analyses for total chrome
used atomic absorption spectrophotometry and analyses for
hexavalent chrome used diphenylcarbazide colorimetric techniques,

RESULTS OF TESTING

After running 6 hours and 13 minutes, sampling was
discontinued at the main exhaust port because of damage to the
silica gel impinger. The bottom of the impinger had broken off and
ice water was sucked into the pump. The inlet and outlet samples
were not affected and testing continued at these two points for the
full eight hours.

Flow rates in the main exhaust stream and the extraction duct
were intended to provide near isokinetic velocities. From the
measured flow rates the two velocities were calculated as follows.

24" duct 6678 dscfm 34.9 fps
7.2" duct 616 dscfm 36.3 fps

The main exhaust gas stream showed 0.00429 mg/scf for total
chrome and 0.00346 mg/scf for hexavalent chrome. The slip stream
extraction showed 0.00281 mg/scf for total chrome and 0.00217
mg/scf for hexavalent chrome.

Calculations were made from the field data sheets to determine
sample volume, molecular weight, velocities, flow rates, and
isokinetic testing for the gas at each sample location. Stack gas
volumes were calculated from the velocity measurements taken
simultaneously during sample extraction. Results are shown on the
emission test calculation sheets {(Appendix).

The inlet loading to the Ceco demonstration unit was 103.93
mg/hour for total chrome and 80.2 mg/hour for hexavalent chrome.
The outlet emissions were 3.55 mg/hour for total chrome and 1.43
mg/hour for hexavalent chrome. 1In order to express the efficiency
in mg/amp-hour the total gas flow needed to be used and the results
divided by the amp-hours. The control efficiency for total chrome
was calculated at 97.0% and for hexavalent chrome was calculated
at, 98.4% (Table 1).

It should be noted that the main purpose of the screening test
was to determine whether the sampling system was set up properly
and whether the demonstration unit was functioning at full
capacity. On February 15, 1989, Mr. John Watkins, a Ceco Filters,
Inc representative, removed the observation port on top of the unit
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and discovered that some of the filter holders within the unit had
become loose and disaligned and a water line had been cracked
during shipping. Mr. Watkins repaired the unit and hosed down the
effluent side of the filter and stack with tap water. The unit was
restarted and operated 3 or 4 days at design conditions before the
CARB tests which started on 2/22/89.
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EMISSION TEST CALCULATIONS

Definition of Symbols

A

An
T
Co

I

Mo
Mw
Powur
Pe
Qe
O¢weas
Ten
Te

Vie

Ve
YMimeas)

YWimed?
Va

Y

AN

13.6

=

cross—-sectional area of stack, ft3
Cross—saectional area of Nozzlo, #t3

Water vapor in gas stream, proportional by volume
Pilot tube coefficient

Percent of Isokinetic Sampling

dry molecular weight, lb/lb-mole

Molecular weight of stack gas, lb/lb-mole
Barometric Praessure a8t the sampling site, in Hg
Stack gas pressure, in., Hg

Stack volumetric flow rate, actual condition actm
stack volumetric flow rate, actual conditions dscém
Avarage dry gaﬁ meter temperature, R = 460 ° + F<
Averagé stack gas temparature, oR = 460° + Fe°

Total volume of liquid collected in impingers and

silica gel, ml

Volume of gas tample as measurad by dry gas meter, dscf
Ve corrected to standard conditions, dscf

Volume of water vapor in gas sample corrected to
standard conditions, scf

Stack gas velocity, ft/sec -

Dry gas meter calibratfon factor

-Average pressure differential across the orifice meter,

in. H=0 .
Total Sampling Time, min.

Specific gravity of Mercury
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1.

3.

4.

BE8 —

Plant: CA(OM/ - (6'(‘0 Olm“

Date: od-13-¥4

Source/Sample Number: __ C - AAT-4
Vio(ord) = 17,64 Vo ¥ [ihnx_:_iéﬁzlﬂ*ﬂl]
o
Via(ata) = 17.64(567.115)([‘,003) 20.64) (3'53
(53?.7)
Ym(ate) = 1?73,6—7g dSO‘F

. Volume Water Vapor Collected, Standard Conditions
Vie = £, condensate £rom impingers end 8ilica Gel
Yu(sta) = , 04707 Vie.= el sof
Vi(std) = < 8ot

Peroent Moisture, by volume
Byg = ___Vu(etd) = - )‘g _ 0,006

Vi otd * Ym (etQ) (//-)*{ / )
v = __O.s % obhnd from Serp C-5T-1

Moleowlar Halght, Stack gas
Dry Holecular Hight
Ma = 0.440 (% COz) + 0,320 (%X 0z) + 0,280 (X.Na + X CO)

te = 0.400( )+ o.se0(  o)vozeo{ )

Ha = 220 __ 1b/1p-mole

Mo = ta + Bwo (18-He) =( 4.6 )¥( 0.006 Y18~ J10 )
s 2943 1v/1bemole
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6.

8,

Vs(ave) = 85,49 Cp (VAP )avz,/?ﬁ_
s
Vs (ever = 86.49(0gy {0.6294) V < f:am’»
067)(28.8)
Vs(evg) = 30/'675 - tt/aeo.

BES —

Plant:_ Chrone/  Cocs  Uni-
Date: o -[3 -89
Source/Sample Number: - MmZ-1

Stack Gas Yeloolty Average

Staok Volumetyic Flow Rate, Actual Conditions (Staok
Tenperature and Pressure)

Qe = 60 Vo & = 60 (3445)( 3.1/ )
Q = 6 597 aofn

Stack voluuetrio flow rate, standard oondi’oions (680 K, 29.82
Hg)

Q(etd)= 17,64 Q (1-8wa) %’ B
[ ]

Quove) = 17.64(6‘55?)(1-oﬁ&),( 59@;337))

Qota = 667? dsofnm -

‘Isokinetic Variation
%1 = K To Vmtgedd "
" FeVo An 0 (1-0We)
= 0,0945 _((593 $ {359
057 305 oo (773 {10 )

%l = ?q-q —_
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1,

2.

3.

4,

Plant: _E%ﬂ( ol Cﬂgp ‘UN—'L

Dates =75 _—
Source/Sample Numbers (- ST - 1

Vosre) = 17,64 Va- ¥ [&har_r_(ﬂa&..ﬁ).]
3=
Via(ava) = 17,34(@(0{,.62%0,%3) 3o (23
(5247 )
Vm{sta) = “Y/8. 23 asof
Volume Hater Yapor Colleoted, Standard Conditions

Vie = 5Ll condensate from impingers and 8ilioa Gel

Va(ora) = 04707 Vie 5 243 80t
Vi(ovd) = Q"'ﬁ .. 802

Peroent Iuoisture. by volume

Bug = . Vi{std) 5. ( ;2,‘8#), _Q.Qaé___

Viows + Ve @) (oys)+{unag
v = 06 %

Holeoular Helght, Stack gas

Dry Moleoulay Hight

Ma = 0,440 (% C03) + 0,320 (¥ Q3) + 0.260 (%,N2 + % CO)
b = 0,400  ‘)ro.g20(. o)+ o2eo( )

te = AL 1b/ibemole

Ms = Ha + Byg (18-Ma) ==( MO )f( 0.00b )(18- o'lf.b )
Mo = 28,73 1v/1b-mole
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9.

6.

7.

8.

Ya(ave) = 85,49 Cp (\/_P-) avs'/...s.._.
Vscave) = 85,49(097 d755& ’/ (523 )

S 93@3)
Vg(avg) = 57:0? - tt/aeo.

SRS —

Plant: C/m»u./ JGLCQ { ),L,

Date: — ol-/3%%
Source/Sample Number: C-57-1

Staok Gas Yelooity Average

Stack Volumetxic Flow Rate, Aotual Conditions (8tack
Tenperature and Pressure)

Qs = 60 Vo & = 60 (52 )( %‘:‘fﬂ')

Q = M aofn

Stack volunmetrio flow rate, standard oondi’bions (880 B, 29.92
Hg)

Qata)s 17,684 Qo (1-2wa)
]

Q(ata) = 17,64 603 1 0 ..(_ig-—

Qotd = 6/6 dsofn -

B

3

|

‘Isokinetio Variation

%l = K To. Vmtetdy: . . °
Po Yo An 0 (1=B8Wp)

0, 0945 _i.?%ggi%ll? 5%) —
%l o 91’/ q %
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2.

3,
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BE8 -

Plant: _%Q%M_'JGCO - (Jnit-
Dates T - s

Source/Sample Number: (- 90 - 4

Yim(etd) = 17,64 Vo ¥ [9 = 'A~a ]
D
Viatera) = 17.64(5_55681)(,7%7) P64 ( 0l
E (52¢.3) ,I
Vi(atd) = 593,169 gsot

Yolume Watexr Vapor Colleoted, 8tandard Conditions

Vio = 936 condensate from impingers and 8ilioca Gel
Vatore) = 04707 Vio = 30T sof

Vi(atd) © 594 . 802

Paroent Moisture, by voluue

Byg = Vi(std) -3 :7(/ :
Vi otd ¥+ Vi (9%4) (3.47 9341

Byp = Olgé OZ)

0, 6066

Holeoulayr Halgkl'. Staok gas
Dry Holeoular Hight _
Ha = 0,440 (% CO3) + 0,820 (¥ 03) + 0,280 (%03 + % CO)

be = o.a¢0(  *)r0.320(. 1)+ 0.200( )
He = 210 1b/lp-wole

o = Ha + Sue (26-Ha) ={ 996 J¥{o.o0s JeB= 210 )
Mo = .93 10/10-mole
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8.

Te

8.

Plant: CI\%M' § ;;'CQ - M &
Date: 219~

Source/Sample Number: 0-50-7

Staok Gas Yelooity Average

Vs(ave) = 85,49 Cp (VAP )avg'/'zs__
Palls

Vatave) = 85,49(04 X (0537) y/L5BL

(207)(%5.43)
Vg (avg) s 5% 4 - Et/8e0,

Staok Volumetyic Flow Rate, Aotual Conditions (8taock
Tenperature and Pressure)

Qs = 60 Vo A = 60 (55.«(;)((%?7. )

Qs = 683 aofn

stack volunetrio £low rate, standard conditioaa (680 F, 29,902
Hg)

Q(ata)= 17,64 Qo (1-Bus) Zn 8

Quetay = 17.84(5% )4 OW) 5%3‘7

Qotg = é%’ dsofn -

‘Isokinetic Yariation
“ ~. ® Ps Va An é (1~8us)

0. 0045 (5317 (5939
_;( 307 (554 ) poorel 480 ) (3~ 6006)

I

%1

(11
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CHROME PLATING PROCESS DATA
METAL FINISHING ASSOCIATION OF SOUTHERN CALIFORNIA

PLATING SHOP C}\f‘t)wa/{
TEST DATE_g-/3-74 | ,
TANK NUMBER__ L £
LENGTH ¢ 9" INCHES "R “Trageravore. IF)

WIDTH INCHES

Courons
DEPTH T/ ___INCHES
ADDITIVE 0 Choomemnnt )
FREEBOARD INCHES
POLYBALLS _ J0J8__INCH DIA, %4 PERCENT COVERAGE
HOOD TYPE
MIX AIR -—-L (Ml'rk'nob) %? fr.(
A.m-.)c i
Act ST“""‘““ SUIRELY QUL Ac-c‘h/qw oF Sowrion » G
RECTIFIER
CAL DATE
TIME DC VOLTS  AMPS DC VOLTS  AMPS DC VOLTS  AMPS
107 g5 19257
JZHER a3
_i1:39 4.5

"
. 2
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SAHPLE RBECOVERY DATA

Plant: OVUNI Pldh-.'q G - CAC@ UWH—
Date: 3 - /3"3?

Sampling Location: /VLU n I”&'f’

Sample Type: Chrone <+ Hwt(/‘éﬂf CAM
Run Nurber: C- ME- 7

Sample Box Humber: /3 ~ W
Clean-up Man: S'MV\/ Bfk_s

Job Number: %0? 5

Commentss

FRONT HALP

Filter Number: C. ~MT-F

Description of Filter:

MOISTURE 2 {

mgiﬁiir?lolume 3 { O% ml /{5_5 nl / nl
Initial Volume: /60 nl 760 ul o mt
Het Volume: ol ol nl
Total HyO:

Silica Gel +LaivPuical :
TN-&UJr_ Final volume: g \ / g ( / g
* gtnitial Volume [O1.3 g \ / 9 \ / 9
Net Volume qg )& g9 )K g

Total Molsture:

Description of Impinger Catchi

Note * BOTTM & Tupla

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAHPLE RECOVERY DATA

Plant: Ql\rmpﬂj C&,Qo Umﬂ_

Date: d-13-g4

Sampling Location:

@' 5/3}0 Stram _Inbt

Chrone & f[&t@“—l’»’{' Chiane

Sample Type:

Run Number: C~-3I- J

Sampls Box Number: 2B -~ (ST-1
Clean-up Man: Pa.rk; / Simon

Job Number: 34(25

‘Comments: :

FRONT HALP

Filter Number: _L - ST..—F

- Description of Pilter:

Total Molisture;

Description of Impinger Catchs

MOISTURE - (
x2 3

Impingers
Pinal Volume: { 0-5 ol { m nl 3 ml
Initia) Volumes /8D nl /76D ml e nl
Net Volume: ml nl nl
Total HoO1 @"lﬁ

Silica Gel + Lafucsl ’

Tk CFinal Volomes o /550 N\ J g \__J g

Initial Volumae /J"(-‘f gy TAL b/ + g \/ g
Net Volume 493.6 ¢ /A\ g / \) g

PACIFIC ENVIRONMENTAL SERVICES, INC.




SAHMPLE RECOVERY DATA

Plants CAng - CQCD Uw 14

Dates: ,Q-' R-g9

Sampling Locatiom S"I’ZLDK é?‘l" ,a‘f‘
Sample Type: Q\ftrm

Run Nusber: C- S0-2

Sample Box Number: __ 3B - <O
Clean-up Mani Shwon /Al.rKS

Job Number: 3@5

Commaents:

FRONT HALP

Pilter numers _(=SO—F
Description cf Filter:

MOISTURE o {
#2 #3
Impingers
Final Volume: 102_5 al /06 o) 2 nl
Initial Volumes D m /00 ml O m
Het Volume: ,J 3 wl 0 ml c-? nl
Total Hy0: Eml.zﬁ nE
Silica Gel + Lmfwestf_ |
ﬁ‘:“)t Final Volume: [‘”,g' g g g
Initial Volume [/33.4& ¢ g po— g
Net Volume 5 Y b g q (Tﬁ’ég ] q

Total Moisture:

Description of Impinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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